The aim of the current study was to determine proximate composition (protein, 
INTRODUCTION
Fish is known to be highly nutritious and excellent source of animal proteins which is consumed by a larger percentage of populace of Gabon because of its availability and palatability (Foran et al., 2005; Sutharshiny and Sivashanthini, 2011a) . Fish is also, a vitamin and mineral rich food for young and old consumers (Edem, 2009; Koffi-Nevry et al., 2011) . The nutritional characteristics of fish and fishery products are of vital interest to consumers. However, the consumption of fish has been linked to health benefits such as reduced risk of coronary heart disease and maintenance of a healthy body (Arannilewa et al., 2005) . Polyunsaturatted fatty acids from fish have been reported to have preventive and/or curative effects for several diseases including arterial hypertension (Turkmen et al., 2005) , cancers and inflammatory diseases (Marchioli, 2001) .
Fish meat contains significantly low lipids and high water compared to that of beef or chicken and is favoured over other white or red meats (Nestel, 2000) . Fish products contain most important nutritional components *Corresponding author. E-mail: ondoazi@yahoo.fr. Tel/Fax: (241) 01 67 13 34 /35. and serves as source of energy for human beings (KoffiNevry, 2009; Surtharshiny and Sivashanthini, 2011a) . However, these values vary considerably within and between species, size, sexual condition, feeding season and physical activity (Chandrashekar and Deosthale, 1993) . Moreover, measurements of the some proximate profiles such as protein, lipids and moisture contents are often necessary to ensure that they meet the requirements of food regulations and commercial specifications (Waterman, 2000; Tawfik, 2009; Surtharshiny and Sivashanthini, 2011a) . However, all these positive interests can be decrease by microbial activities.
In fact, tropical areas are not suitable for conservation methods and fish consumption is a problem since it is a highly perishable product. In urban areas, freezing is the most used method but the cold supply chain often not guaranteed. This study was carried out to determine proximate composition (including protein, lipid, ash, carbohydrate and moisture), the caloric value and microbial impact on five fish species collected from Franceville market.
MATERIALS AND METHODS

Source of samples
All fishes were purchased from the local market in the Franceville city, South-East of Gabon. Five fish species were included in this study (Table 1 ) during 2010. These species are among the most commonly consummated in Gabon. Five kilograms (12 to 18 entire fishes) of each fish species collected were immediately dipped in ice, kept and transported in sterile polystyrene boxes to sustain freshness. Then, samples convoyed to the laboratory for analysis.
Proximate analysis
The protein content was determined by estimation of the total Nitrogen by Kjeldahl method and protein content was calculated by multiplying total nitrogen by 6.25 factor (AOAC, 2000) while the moisture content of the pulp was determined after drying at 103°C for 24 h. The percentage of ash was determined by ignition in a muffle furnace at 550°C as described by Pearson (1976) , while lipid content in pulp was extracted using hexane in a soxhlet extractor as described by AOAC (2000) . The method of Dubois et al. (1956) was used to determine the carbohydrate content of the dry sample. The energetic density was calculated using the specific coefficients of Atwater and Rosa (1899) . All the experients were made in triplicate, the results were expressed on fresh weight and mean values were given.
Microbiological analysis
The muscles of the fishes were cut aseptically using sterile forceps and scalpels and five grams (5g) aseptically weighted into conical flask containing 45 ml of sterile deionised water. The contents were then transferred into a sterile mortar and homogenate into a watery paste all within 40 min. Serial dilutions of the samples were used for microbial enumeration with the following media: Standard Plate count Agar for Total Viable Counts (TVC), Sabouraud Chloramphenicol (for fungi), Chapman (for staphylococci) and Mac Conkey (for total and fecal coliforms) medium for bacteria specifications. Proportions (0.1 ml) of appropriate dilution were spread plated. The standard plate count method described by Coulin et al. (2006) was used to determine the total viable cell count. On each Petri dish, colonies were inventoried before culturing. Pure cultures of the isolates were Gram-stained, while the cell morphology was examined by phase contrast microscopy. Fungi were isolated on the sabouraud chloramphenicol (SC) and potatoes dextrin agar (PDA) media. After incubation at 37°C, the Petri dishes were examined in the laboratory.
Statistical analyses
The Statistical Package for Social Science (SPSS version 16.0) was used. Data analysis involved one-way Analysis of Variance (ANOVA). The mean differences were determined using Duncan's Multiple Range Test. A significant difference was established at p < 0.05.
RESULTS
Proximate composition of the samples
Proximate composition included moisture, lipid, protein, ash and carbohydrate contents, and caloric value of the samples is presented in Table 2 . The moisture content ranged from 74.46 to 78.50% for C. auratus and G. decadactylus, respectively. Crude ash ranged from 1.01% in P. peroteti to 1.40% in C. auratus. Carbohydrates composition estimated in the samples analysed varied between 0.20% (P. typus) and 0.49% (P. grosskopfii). The crude protein content ranged from 16.05% (P. peroteti) to 20.78% (C. auratus). Caloric value varied from 71.99 (P. peroteti) to 100.6 kcal/100 g (C. auratus). The lipid content was found to be between 0.46 to 1.76% in this study.
Microbiological analysis
The microbiological status of the samples is summarized in Table 3 . This table shows that total viable count (TVC) of the five fish species varied from 5.20 to 8.42 Log CFU/g. In three species (P. typus, P. peroteti and G. decadactylus), coliforms were absent but found in the two others species as 3.08 Log CFU/g for C. auratus and 4.15 Log CFU/g for P. grosskopfii. On fungal specific media, none microbial growth was observed for the five samples. Table 4 shows the microbial isolates obtained from several fish species samples analysed.
Staphylococcus aureus and Staphylococcus xylosus
were found on all fish samples; Enterobacter agglomerans and an unidentified species on both of C. auratus and P. Grosskopfii.
DISCUSSION
The growing urban population in South Sahara Africa countries calls for increasing attention on food safety and quality. In Gabon, fish is among the most preferred food product. In the present study, we have investigated the five most consumed fish species in Franceville, Gabon. The proximate composition, caloric value and microbial safety were examined. The values obtained on proximate composition (moisture, protein, lipid, ash and carbohydrate contents) of the five fish samples analysed in this study were in-line with those reported elsewhere (Tawfi, 2009; Pirestani, 2010; Nurnadia et al., 2011) . For moisture content, the highest contents were found on P. peroteti (78.50%) and G. decadactylus (78.46%) and the lowest value was obtained with C. auratus (74.48%). Based on the lipid content, P. typus, P. peroteti and P. grosskopfii were distinguished as lean fish, where the lipid content was lower than 1% for fresh weight (Tawfik, 2009; Sutharshiny and Sivashanthini, 2011b) , while G. decadactylus and C. auratus were classified as semi-lean (half-lean) fish. In addition, we found that the species (P. peroteti, P. typus and P. grosskopfii) which had low fat content had the highest water content as reported by Osman et al. (2001) As a consequence, their flesh is withering in colour. On the five fish species, crude proteins had high values. This result is in-line with the reports of other authors (Stefens, 2006; Elagba et al., 2010) , that protein forms the largest quantity of dry matter in fish sample. Likewise, these high values obtained may explain the important living resources of dietary protein as other sea fish (Zuraini et al., 2006; Elagba et al., 2010) . Crude ash content varied little between species and was low in comparison with the finding of Pirestani (2010) and Nurnadia et al. (2011) , who found values of up to 3.3%. Caloric value calculated for the five fish species was dominated by lipid and protein. The lipid content showed a large variation between lean and semi-lean fishes. The protein content showed low variation between species. The nutritional proprieties of the five fish samples are acceptable, showed significant differences (P > 0.05) between fish species. Regarding proximate composition, values presented in this study are near to those found by others (Tawfik, 2009; Nurnadia et al., 2011; Barua et al., 2012) and specially, for specie P. typus (Osibona, 2011) . Microbiological count of the C. auratus, P. grossopfii and P. peroteti species was lower than for G. decadactylus and P. typus. Results recorded on the three firsts species indicated values nearer to the findings of Ouattara (1986) who observed 6.11 Log CFU/g. The higher values observed on G. decadactylus and P. typus was similar to results reported by Kovacevic (1970) . All the values obtained in microbiological analysis of the fish samples were higher than the acceptable International Commission on Microbiological Specification for Foods (ICMSF) and French Norms (FN) limits. In fact, ICMSF and FN have a limit of 4.70 Log CFU/g for frozen fishes. The analysis on specific medium showed that the predominant microorganisms were staphylococci and coliforms; fungi were not detected. The coliforms were found on C. auratus and P. peroteti; Seydi et al. (1992) observed 2.8 Log CFU/g on fish sample. Staphylococci were present on all the fish samples with values ranging from 4.20 to 5.43 Log CFU/g. These values were higher than findings from other authors (Bernadac et al., 1985; Ouattara, 1986; Ndiaye, 1998) and opposite to Bernadac et al. (1985) who reported that fish samples were free from staphylococci.
The inventory of microorganisms found on the five samples reveals the presence of four bacterial species: S. aureus, S. xylosus, E. agglomerans and one unidentified species. So, some strains of S. aureus are capable of producing a highly heat-stable protein toxin that causes illness in humans and S. xylosus is implicated in fish degradation (Jeantet et al., 2006) .
E. agglomerans belongs in the family Enterobacteraceae. They have been associated with nosocomial outbreaks, and are considered opportunistic pathogens. This study shows that the preferential fish species consumed in Franceville presented a good nutritional composition. The high proteins content confirms that these species are good animal proteins sources; they are particularly consigned for the children growing stages. The caloric value confirms their energetic plus value. However, microbial results show large count; these microbial qualities are not acceptable. The bacterial microorganisms isolated and identified can disrupt human health.
